INTRODUCTION
In a typical tribological research vibration is only considered, when it is judged as excessive, otherwise it is not regarded as the key issue. Still even a small amplitude vibration can disturb the desired input load and sliding velocity in a test. Tribological tests carried out without the analysis of the accompanying vibration are always threatened by vibration related erroneous interpretation of results. It must be emphasised, that a test stand is a dynamic mechanical system in which friction is evoked for experimental reasons and that friction interacts with the entire system just as in real life machine.
To be useful the experimental results for sliding friction, treated as a complex phenomenon averaged over the contact area, must reflect the whole of the processes occurring in the region of contact and not the dynamic characteristics of the test stand. Thus the test must be designed to avoid the error resulting from the occurrence of friction induced vibration while establishing the friction or wear characteristics of a given set of specimens. In order to be able to achieve a goal so defined detailed information must be gathered on the dynamic characteristics of the test stand and multi channel vibration analysis has to be implemented as an auxiliary test.
Several series of tests were carried out on the PT-3 Tribometer in sliding friction for the purpose of improving the understanding of the interaction between friction induced vibration and the tribometer. Extensive modelling has been carried out of the test stand with a very detailed approach towards the bodies comprising the test set up adjacent to the specimens.
THE TEST STAND
The schematic of the PT-3 tribometer is shown in Fig. 1 and the kinematics of the friction contact in Fig. 2 . Tests were carried our on sets of two identical cylindrical specimens one attached to a rotating spindle (upper specimen system) and second retained in a holder in the lower specimen system. The upper specimen system was modelled with the use of FEM and natural frequencies of vibration were calculated for the system treated as an elastic solid with distributed inertia and stiffness (results in Table 1 ). The lower specimen system was treated as a single rigid body with two degrees of freedom supported in flexible constraints. Thanks to the fact, that each in the lower specimen system the flexible constraints (7, 9) and the inertial element (8) are removable it was possible to change the stiffness and inertia of the system in order to change its natural frequencies of vibration for the two degrees of freedom considered. Fundamental equations were used to calculate natural frequencies for the system for each inertia/stiffness configuration (results in Table 2 ).
Upper specimen system
Lower specimen system Contact interface Friction and load were detected with opto -electronic displacement/force sensors and vibration with preamplified acceleration/charge transducers attached to the lower specimen system. Vibration in the upper specimen system was not measured (rotating components).
THE RESULTS
An example of results is presented in Fig. 3 . A summary of two tests with same dynamic configuration of the lower specimen system, and different velocity and load. The plots represent (in rows top to bottom) surface pressure, sliding velocity, principle component frequency of vibration and friction coefficient. Two regimes of vibration recorded -frequencies above and below 1000Hz. Higher frequencies seem to have no influence on the friction coefficient, while in the low frequency regime friction coefficient is decreased by up to about 50 %. In a separate experiment the "low frequency" was identified as precession of the lower specimen system, not taken into account in the original model, but altering the contact configuration. 
CONCLUSIONS
High frequency vibrations can be attributed to the upper specimen system as the principle frequency of vibration observed can be interpreted as a higher order vibration of the spindle. The vibration can be transmitted into the lower specimen system through the contact surface.
The results obtained indicate that the application of the methods used in mechanical vibration testing and modelling are a powerful tool also when applied to tribological research and practice problems. Correct interpretation of some results without thorough analysis of vibrations accompanying friction.
Further research is under way to create a global dynamical characteristics of the tribometer and correction functions to be established for any further research on sliding friction.
